Cardiac uptake-1 inhibition by high circulating norepinephrine levels in patients with pheochromocytoma.
Neuronal reuptake (uptake-1) constitutes the main route of inactivation of the sympathetic neurotransmitter norepinephrine in the heart and therefore contributes importantly to cardiac sympathetic neuroeffector function. In laboratory animals and in vitro preparations, half saturation of the transporter occurs at norepinephrine concentrations of 0.1 to 1 micromol/L. This study addressed whether endogenous norepinephrine can attain high enough plasma concentrations in humans to inhibit cardiac uptake-1. Patients with increased plasma norepinephrine levels due to pheochromocytoma were assessed by 6-[18F]fluorodopamine positron emission tomography. Above an antecubital venous plasma concentration of 3 nmol/L (approximately 500 pg/mL), left ventricular myocardial 6-[18F]fluorodopamine-derived radioactivity varied inversely with the logarithm of the plasma norepinephrine concentration (r=-0.77, P<0.0001). Reduction of plasma norepinephrine levels by treatment of the pheochromocytoma increased myocardial 6-[18F]fluorodopamine-derived radioactivity. At sufficiently high plasma concentrations, endogenous norepinephrine can compete with sympathetic imaging agents for uptake-1. The results call for caution in drawing quantitative conclusions about uptake-1 in the setting of high circulating concentrations of endogenous norepinephrine.